Objective: People with mental illness suffer stigma and discrimination across various contexts, including the health care setting, and clinicians' attitudes play an important role in perpetuating stigma. Effective stigma-reduction interventions for physicians require a better understanding of explicit (that is, conscious and controllable) and implicit (that is, subconscious and automatic) forms of bias, and of predictors and moderators of stigma.
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Clinical Implications
• Negative attitudes of clinicians toward patients with mental health problems require attention in training and practice settings.
• Studying the evolution of stigmatizing attitudes over the course of under-and postgraduate medical education may help identify key targets for stigma-reduction interventions.
• Developing behavioural measures of stigma may help elucidate how negative explicit and implicit attitudes interact in the clinical encounter.
Limitations
• Low response rates in an Internet-based study create potential sampling bias.
• The sample was not geographically representative of Canadian psychiatrists and psychiatry residents.
• There were no measures of clinicians' behaviour in clinical settings.
S tigma has repeatedly been identified as a major barrier to help seeking for mental health problems across various disorders [1] [2] [3] [4] [5] [6] and across the lifespan. [7] [8] [9] [10] Stigma is also an obstacle to community reintegration and rehabilitation in people suffering from severe mental illness. 11, 12 Moreover, people with psychiatric diagnoses suffer the effects of discrimination in health care settings. Not only do people with mental illness have diminished access to primary care, 13, 14 there is evidence to suggest that physicians perform fewer physical examinations and laboratory investigations, provide less preventive health care, and undertake fewer therapeutic interventions in this population. [15] [16] [17] [18] Researchers are increasingly framing the problem of stigma as a public health issue. 19 Stigma can be conceptualized as a dynamic social process. The stigmatized person is labelled as different, and linked to negative stereotypes. A separation is forged between us (the stigmatizers) and them (the stigmatized); when this process occurs in the context of a power imbalance favouring the stigmatizer, the stigmatized person suffers status loss and discrimination. 20 Accordingly, there is increasing recognition that clinicians play an important role in perpetuating or mitigating stigma in the health care setting, where a power differential is intrinsic to the doctor-patient relationship. [21] [22] [23] General practitioners may be less comfortable having a patient with schizophrenia than a patient with depression or diabetes mellitus in their practice 24 and may be more likely to endorse pessimistic views regarding the effectiveness of psychiatric treatment. 25 The attitudes of nonpsychiatrist physicians may be more negative than those of psychiatrists, 26 as stigmatizing as the attitudes of the general public, 27 and possibly even more pessimistic than the public's regarding long-term outcomes of mental illness. 28 Similarly, stigmatizing attitudes persist among psychiatrists [29] [30] [31] and other mental health clinicians despite a more sophisticated understanding of mental illness and greater levels of interpersonal contact with people with mental illness. [32] [33] [34] [35] [36] Many mental health professionals endorse the stereotype that people with mental illness are dangerous, express pessimistic views around recovery, and remain reluctant to accept those with psychiatric disorders within their social and occupational circles. 36 Noting that psychiatrists often accumulate clinical experience treating patients who do not recover fully or relapse frequently, Thornicroft et al 22 suggest that this clinical bias is the principal factor underlying pessimistic views around recovery. 37 However, professional experience has been associated in some studies with more favourable attitudes. [38] [39] [40] Clinicians with more patient contact may perceive greater variability, and viewing members of a stigmatized group as individuals is key to fostering more positive attitudes. 34 While the study of the stigma associated with mental illness has relied primarily on self-report measures, 20, 41 there is growing interest in forms of bias that occur outside of conscious awareness. [42] [43] [44] [45] [46] Social information is processed on vignette souffrant de schizophrénie. Les scores moyens à l'IAT, bien que négatifs, n'atteignaient pas le seuil d'une taille de l'effet significative. Le contact avec le patient prédisait positivement les scores à l'IAT, mais pas l'âge, le sexe, ni le niveau de formation (résident comparé à psychiatre). Le contact avec le patient ni les attitudes implicites ne prédisaient les scores à la SDS ou à la OMS-HC.
Conclusion :
Les psychiatres ne différaient pas des résidents en psychiatrie à aucune mesure des attitudes explicites ou implicites à l'égard de la maladie mentale. Les attitudes explicites à l'endroit des personnes souffrant de maladie mentale étaient relativement négatives; les attitudes implicites n'étaient ni positives ni négatives; et les attitudes implicites et explicites n'étaient pas corrélées. Un plus grand contact avec le patient prédisait plus d'attitudes implicites positives, mais ne prédisait pas d'attitudes explicites.
both an explicit level (that is, consciously, controllably, and reflectively) and an implicit level (that is, subconsciously, automatically, and intuitively). 47 Explicit measures, such as SDS or the Perceived Devaluation-Discrimination Scale 48 are susceptible to the phenomenon of social desirability, wherein respondents provide answers based on what they expect will be favourably viewed by others, and explicit measures often correlate poorly with measures of stigma that focus on less consciously exhibited attitudes or on behavioural discrimination. 47 One widely used measure of implicit bias is the IAT, 49 a computer-based response time task that measures implicit association strengths between concepts and attributes. The use of the IAT has confirmed that even when people report no biases, they may show reliable implicit biases consistent with prevalent patterns. 50 A meta-analysis of studies of the correlation between the IAT and explicit selfreport measures (across various conditions) 51 and a review of explicit and implicit stigma against people with mental illness 47 both suggest that explicit and implicit measures are correlated only weakly or not at all. Negative implicit attitudes toward mental illness (compared with physical illness) were found in 2 nonprofessional groups, 42 while another study in lay and professional samples found a small implicit preference for people with mental illness, compared with welfare recipients, and relatively more implicit positivity toward mental illness in respondents with mental health care training. 43 It is possible that health care disparities are mediated, in part, by clinicians' implicit biases, 52 and the IAT has been used in studies of physicians' attitudes toward sensitive issues, such as obesity, 53, 54 race, 55, 56 and mental illness. 57, 58 Our study aims to examine the explicit and implicit attitudes of psychiatrists and psychiatry residents toward people with mental illness, compared with people with physical illness. The 3 hypotheses were as follows: psychiatrists and psychiatry residents have negative implicit and explicit attitudes toward people with mental illness; explicit and implicit attitudes are not correlated; and increased patient contact predicts more positive attitudes.
Methods
Sample
The sample was drawn from the McGill University Department of Psychiatry (comprising 286 psychiatrists and 54 residents or fellows) and the CPA membership (comprising 1743 psychiatrists and 240 members-intraining, principally psychiatry residents).
Demographic Information
Respondents provided demographic data, including sex, year of birth, mother tongue (English, French, or other), country of birth (Canada or other), province or territory of residence, information on number of years in practice or level of training, country of undergraduate medical education, practice setting and primary population served, as well as the number of hours of direct patient care provided weekly.
Social Distance Scale
Social distance is a commonly used measure of negative social attitudes, capturing aspects of the separation component in Link and Phelan's conceptualization of stigma. 20 The 5-item scale comprising the SDS was reproduced from previous large-scale surveys of public attitudes toward mental illness. 59, 60 Two short descriptions of patients were presented in random order: "John is a 40-year-old patient with schizophrenia, which is wellcontrolled on medication."; and "Peter is a 40-year-old patient with diabetes mellitus, which is well-controlled on medication." Respondents were asked to rate how willing they would be to have John or Peter work closely with them on a job; live next door; spend an evening socializing; marry into the family; and as a friend. All responses were rated on a 5-point Likert scale (where 1 = definitely willing and 5 = definitely unwilling). Mean desired social distance was calculated for each vignette condition as the sum of individual responses to the 5 items on the scale, divided by 5.
Opening Minds Scale for Health Care Providers
The OMS-HC is a 12-item scale developed specifically to assess the attitudes of health care professionals toward patients with mental illness and toward self-disclosure of a mental illness. 61 Respondents are asked to indicate, on a 5-point Likert scale (where 1 = strongly disagree and 5 = strongly agree), their agreement with statements such as "If a person with a mental illness complains of physical symptoms (e.g. nausea, back pain or headache), I would likely attribute this to their mental illness," and "If I were under treatment for a mental illness I would not disclose this to any of my colleagues." The OMS-HC captures aspects of both stereotyping and separation. 21 Scores were calculated as the sum of individual responses to items 1 through 12, with item 12 reverse-scored. The OMS-HC was tested with 787 health care providers and trainees across Canada and showed good internal consistency (Cronbach α = 0.82) and only a weak correlation with a measure of social desirability. 61
Implicit Association Test
An online computerized version of the IAT, 49 developed, administered, and managed using Inquisit Desktop Edition (version 3) by Millisecond Software, 62 was used to assess automatic (that is, unconscious or intuitive) associations to the diagnostic labels of schizophrenia or diabetes mellitus. The IAT comprises a series of response time tasks that require participants to classify word stimuli that appear on their computer screen into superordinate categories. Participants classify to the left or to the right the items that appear in the lower portion of the screen, while a target category and attribute are paired on either side of the upper portion of the screen. The ease with which participants associate concepts in memory is theorized to reflect automatic associations: when paired target category and attribute labels match a person's automatic associations, response times are expected to be shorter; when paired target category and attribute labels contradict automatic associations, response times are expected to be longer. Therefore, the IAT may capture implicit stereotyping.
The IAT measures relative response rates, and hence requires a comparison condition. To mirror the SDS, and to permit explicit and implicit measures to be contrasted, the target categories selected for the IAT were schizophrenia (hallucination, delusion, psychosis, and paranoia), compared with diabetes mellitus (hyperglycemia, insulin, glucose, and hypoglycemia). The attribute categories were positive and negative (for example, wonderful, pleasure, and happy, compared with terrible, nasty, and awful). Response times were expected to be faster in the test blocks in which the schizophrenia category and bad attributes were paired, compared with the test blocks in which the diabetes mellitus category and bad attributes were paired. Stimuli were similar to those employed in a previous IAT study, which contrasted mental illness and physical illness using attribute categories of good and bad. 42, 63 IAT results were computed according to a scoring algorithm 64 yielding a D-score for each respondent. The D measure is calculated by dividing the difference between test block means by the standard deviation of all the latencies in the 2 test blocks. Negative scores indicate preference for diabetes mellitus, compared with schizophrenia (more stigmatizing implicit attitudes), while positive scores indicate preference for schizophrenia, compared with diabetes mellitus (less stigmatizing implicit attitudes). IAT D-scores between 0.15 and 0.35 indicate a slight preference; between 0.35 and 0.65, a moderate preference; and greater than 0.65, a strong preference.
Procedure
Consent to access electronic mailing lists was obtained from the participating organizations, and all members were sent an email invitation to participate. Study invitations were bilingual, and respondents could complete the survey online in English or French. Survey materials were translated by a qualified medical translator and proof-read by 3 psychiatrists fluent in both languages and familiar with the content of the study. The protocol was approved by the Research Ethics Committee of the Sir Mortimer B Davis Jewish General Hospital (Montreal), and informed consent was obtained, online, from all participants. Participants were randomized either to complete the IAT first or to complete explicit measures first. To familiarize the participant with the IAT interface, the study IAT was preceded by a practice task consisting of a short IAT in which target categories, insect and flower, were paired with positive and negative attributes.
After completing the survey, respondents were provided with a link to a Canadian Medical Association CME module, "Combating Stigma for Physicians and Other Health Professionals." 65 
Data Analysis
Descriptive statistics were used to characterize the sample. Variables were assessed for normal distribution by visual inspection of their histograms and normal Q-Q plots, and by Shapiro-Wilk test. Pearson r for parametric and Spearman rho for nonparametric variables were used to examine the bivariate relation between predictor and dependent variables. Hierarchical multiple regression was used to identify demographic and other predictors of the dependent measures of explicit (SDS and OMS-HC) and implicit (IAT) bias. Normality of residuals was assessed for each of the regressions by visual inspection of their histograms and normal P-P plots. IBM SPSS Statistics for Windows, version 20.0 (IBM Corp, Armonk, NY, 2011), was used for the analysis.
Results
Participant Characteristics
A total of 198 respondents accessed the survey online; 126 consented to participate in the study, and, among these, 107 respondents completed the entire survey (41 from the McGill University Department of Psychiatry, yielding a response rate of 12.1%; 66 from the membership of the CPA, yielding a response rate of 3.3%). Only data from respondents who completed the entire survey were considered for analysis. To preserve the homogeneity of the study sample, data from 3 allied health professionals and 1 medical student were excluded from the analysis, resulting in a final total sample of 103 (68 psychiatrists and 35 residents in psychiatry). Demographic characteristics of the respondents are summarized in Table 1 . Residents were significantly younger than psychiatrists (U = 2304.00, z = 7.761, P < 0.001) and more likely to be from Quebec (N = 103, χ 2 = 25.67, df = 1, P < 0.001); sex distribution, country of medical training, and mean number of hours of direct patient contact per week (hereafter referred to as patient contact) did not significantly differ between residents and psychiatrists. Participating psychiatrists were disproportionately based at university-affiliated teaching hospitals (52.9%, compared with 21.7% of participating psychiatrists in the National Physician Survey, 2013 66 ), and over three-quarters (77.9%) reported serving an innercity, urban, or suburban patient population. Information on practice setting and population served was not collected for residents, who work predominantly in urban, universityaffiliated teaching hospitals.
Social Distance Scale
The SDS applied to the schizophrenia (SDS-SCZ) and diabetes mellitus (SDS-DM) vignettes had adequate internal consistency (Cronbach alpha 0.82 in English and 0.65 in French for SDS-SCZ; Cronbach alpha 0.80 in English and 0.74 in French for SDS-DM). Mean scores and standard deviations on the SDS are reported in Table 2 . There were no significant differences between residents and psychiatrists for either vignette condition. SDS-SCZ scores were significantly greater than SDS-DM scores, both in residents (z = -4.64, P < 0.001) and in psychiatrists (z = -6.30, P < 0.001), as determined by a Wilcoxon signedrank test.
Opening Minds Scale for Health Care Providers
The OMS-HC had adequate internal consistency (Cronbach alpha of 0.72 in English and 0.78 in French). Mean scores and standard deviations on the OMS-HC are reported in Table 2 . There was no significant difference between residents and psychiatrists.
Implicit Association Test
Mean D-scores and standard deviations for each respondent group are reported in Table 2 . There was no significant difference between residents and psychiatrists.
Correlations
A positive correlation was found between SDS-SCZ and SDS-DM in residents (r = 0.56, P < 0.001) and in psychiatrists (r = 0.57, P < 0.001). SDS-SCZ and OMS-HC scores were also positively correlated both in resident (r = 0.37, P = 0.03) and in psychiatrist (r = 0.50, P < 0.001) samples; however, SDS-DM and OMS-HC scores were not correlated in either respondent group. For residents, the IAT D-score was not significantly correlated to any variable. For psychiatrists, the IAT D-score showed a small 
Hierarchical Multiple Regression Analyses
Hierarchical multiple regression analyses were run to determine demographic predictors of SDS-SCZ, OMS-HC, and IAT D-scores, as well as significant interactions between the different outcome variables. Demographic predictors under initial consideration included age, sex, and country of medical training. Because number of years in practice was highly correlated with age (psychiatrist respondents only), age alone was selected as a predictor, to avoid issues of collinearity. Models incorporating country of medical training as a predictor were ultimately discarded as this variable did not contribute to the variance for any of the dependent variables examined.
A hierarchical multiple regression model of age, sex, employment type, patient contact, and IAT D-score to predict SDS-SCZ scores was not statistically significant (r 2 = 0.032, F = 0.638, df = 5/97, P = 0.67; adjusted r 2 = -0.018). A hierarchical multiple regression model was then run to determine if the addition of patient contact, IAT D-score, and SDS-SCZ improved the prediction of OMS-HC score over and above age, sex, and employment type alone. The full model was statistically significant (r 2 = 0.289, F = 6.512, df = 6/96, P < 0.001; adjusted r 2 = 0.245) (Table  3 .1). Age was a statistically significant negative predictor of OMS-HC scores (β = -0.434, P < 0.001), while SDS-SCZ was a statistically significant positive predictor (β 0.387, P < 0.001) in the full model.
Finally, a hierarchical multiple regression was run to determine if the addition of patient contact improved the prediction of IAT D-scores over and above age, sex, and employment type alone. The full model was statistically significant (r 2 = 0.121, F = 3.368, df = 4/98, P = 0.01; adjusted r 2 = 0.085), with patient contact a statistically significant positive predictor of IAT scores (β = 0.244, P = 0.01) ( Table 3 .2).
Residuals were normally distributed for the regressions predicting OMS-HC and IAT D-scores. For the regression predicting SDS-SCZ, residuals were not normally distributed; therefore, we followed up the standard regression analysis with a distribution-free method (bootstrap regression with 5000 resamples, with replacement) and obtained the same pattern of results.
Discussion
Although there is evidence supporting the existence of implicit biases against mental illness in various studies of the general population and professionals, 42, 45, 57 our study does not support the hypothesis that psychiatrists and psychiatry residents harbour negative implicit associations to schizophrenia, compared with diabetes mellitus. IAT scores, while negative in an absolute sense, fell short of representing even a small effect size. Nonetheless, relatively negative attitudes were detected in explicit measures of stigma, with both residents and psychiatrists reporting greater desire for social distance from the patient with schizophrenia, even though his illness was described as well-controlled by medication. This finding of some explicit bias but no implicit bias could reflect limitations of the IAT measure devised for our study. Other studies have employed what may be more emotionally charged attribute pairs, such as blameworthy-innocent or helpless-competent for the IAT task 42 ; we opted to use the more general goodbad pair so that results would be more broadly interpretable. The negative IAT results may also be explained by the small sample size.
Given the paucity of published reports using the OMS-HC, 61 it is difficult to compare OMS-HC scores in our study to mean scores in other populations. In Kassam et al's 2012 publication, the mean score for the 12-item scale was 27.0 (out of a maximum possible score of 60.0). In our study, mean scores on the OMS-HC were somewhat lower, 24.4 (residents) and 22.9 (psychiatrists), perhaps reflecting a bias in study participants, who may be more aware of the problem of stigma and hold less stigmatizing attitudes themselves. Interestingly, scores on SDS-SCZ and OMS-HC were significantly correlated, and SDS-SCZ was a predictor of OMS-HC scores, suggesting that the 2 instruments tap into related constructs. This provides further evidence for the construct validity of the OMS-HC.
We did not find significant correlations between implicit and explicit attitudes. This finding is consistent with other studies of explicit and implicit attitudes toward mental illness 42, 43, 47, 57 and with a meta-analysis on the correlation between the IAT and explicit self-report measures. 51 Theoretical explanations for low correlations between explicit and implicit measures include motivational biases in explicit self-reports and lack of introspective access to implicitly assessed representations. 51 However, the presence of a social desirability bias would predict findings opposite to those of our study (that is, negative implicit attitudes alongside neutral or positive explicit attitudes), and at least one of the explicit measures, the OMS-HC, has shown weak correlation with a measure of social desirability. 61 Discordant explicit and implicit attitudes may be explained by the fact that the underlying constructs measured by the 2 approaches are, in fact, completely independent. 51 In our study, hierarchical multiple regression revealed that IAT scores predicted neither SDS-SCZ nor OMS-HC scores. Moreover, patient contact positively predicted IAT scores but did not predict explicit attitudes. In other words, the more time a respondent spent providing direct patient care each week, the more likely that respondent was to display relatively more positive implicit attitudes, when age, sex, and employment type (resident, compared with physician) were controlled. This suggests that implicit and explicit measures are tapping into unrelated constructs. Interestingly, while explicit attitudinal measures may better predict intentional behaviours that are under conscious control, such as friendliness, implicit measures may more reliably predict automatic, nonverbal behaviours, such as eye contact, verbal slips, and other subtle avoidance behaviours. 67 Our study found no difference in explicit or implicit attitudes between psychiatrists and psychiatry residents. However, patient contact positively predicted IAT scores independently of age, sex, and employment type. Patient contact was not associated with employment type (resident, compared with psychiatrist), age, or number of years in practice. Although cumulative patient contact is difficult to determine in a cross-sectional study, the finding that patient contact positively predicts IAT scores warrants further study. Putting the contact hypothesis to the test would require a larger longitudinal study of physicians, with differing specialties and varying levels of contact with patients with mental illness. Similar methodology could be used to study the evolution of trainees' implicit and explicit attitudes during the course of clerkship and residency training, and to evaluate the effectiveness of contact-based, anti-stigma education. A challenge inherent to the use of implicit attitudinal measures is the difficulty of interpreting their significance. Incorporating behavioural measures of stigma in future studies would help clarify how both explicit and implicit attitudes play out in the clinical encounter. We were unable to collect information about whether respondents followed the link to the CME module on stigma, but this could represent a meaningful behavioural outcome and future study direction.
Several factors limit the generalizability of these data. First, response rates were low, even for a web-based survey. It is likely that participants had a pre-existing interest in the issue of stigma. Nevertheless, there was significant variation in attitudes within the study sample. The Inquisit software's incompatibility with Apple's operating systems also limited the response rate. Second, the sample was not geographically representative; results may be difficult to generalize to psychiatrists working in private practice, community clinics, or community hospitals, or in rural or remote regions. Participating residents were drawn mainly from one training program based in Quebec. Despite these limitations, participants represented a diverse group of physicians, with a roughly equal sex distribution. We were unable to compare the demographics of respondents to nonrespondents as neither participating organization could provide information about age and sex distribution of their membership. Finally, the sample size precluded any break down by language of respondent; the reliability of IAT results in a participant whose mother tongue is neither English nor French is also unknown.
Future research on stigma among physicians must address the complex interplay between explicit and implicit attitudes. Studying the evolution of stigmatizing attitudes during the course of training, deconstructing the relation between patient contact and attitudes, and incorporating meaningful behavioural outcome measures into the study of stigma are essential steps toward the development of evidence-based, stigma-reduction education for physicians.
